I-TESTING FOR HEPATITIS B VIRUS INFECTION
Hepatitis B virus (HBV) remains to be an important cause of liverrelated morbidity and mortality in Turkey. Turkey is a moderately endemic country for chronic hepatitis B (CHB) infection. Hepatitis B surface antigen (HBsAg) positivity in the Turkish population was 4% based on the result of an epidemiological study. HBV infection is present in approximately 50% of the patients with hepatocellular carcinoma (HCC), most of whom have cirrhosis.
The following groups are considered as high-risk groups and therefore they should be given priority for screening:
• 
II-TESTING AND MANAGEMENT OF THE HIGH-RISK PATIENTS
Patients with high-risk should initially be screened for HBsAg, antibody against HBsAg (anti-HBs) and antibody against hepatitis B core antigen (anti-HBc) immunoglobulin G (IgG). If HBsAg and/or anti-HBc IgG is found positive, the patient should be referred to a Gastroenterologist or Infectious Diseases specialists for further counseling.
III-MANAGEMENT OF THE HBsAg-POSITIVE INDIVIDUALS
• Detailed patient history and physical examination.
• Family history of liver disease and HCC should be investigated.
• Biochemical tests: Serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), gamma-glutamyl transferase (GGT), total and direct bilirubin and albumin levels should be performed to identify the presence and severity of liver disease. should be recommended to determine the immunity against HAV.
• Upper abdominal sonography should be performed to assess liver abnormality and spleen size and the presence of portal hypertension (1-3).
The diagnosis, management and treatment decisions of CHB is based on biochemical, virological and histological findings.
1. Biochemical tests Serum AST, ALT, GGT, ALP, bilirubin, albumin, CBC and INR 2. Markers for replication Serum HBeAg, Anti-HBe and sensitive HBV DNA level (IU/ ml) • Co-infections (HDV, HCV and HIV) and co-morbid medical conditions (diabetes, non-alcoholic fatty liver disease, alcohol abuse) should be evaluated. Anti-HAV IgG should be performed. HAV vaccination is recommended for those patients that are anti-HAV negative. 3. Liver biopsy should be performed for the assessment of the severity of hepatic necroinflammation and fibrosis. 4. Non-invasive methods to estimate the degree of liver fibrosis • Transient elastography (TE) methods are magnetic resonance (MR) elastography and fibroscan. 5. Direct and indirect serum markers such as fibrotest, aminotransferase to platelet ratio index (APRI) and fibrosis 4 (FIB-4)
The most efficient approach for identification of the degree of fibrosis is to combine direct serum markers and TE.
Radiological interventions
Abdominal sonography Transient elastography MR Elastography
IV-TREATMENT OF ACUTE HEPATITIS B INFECTION
• Most of the cases with acute HBV infection have an anicteric and/or asymptomatic course and thus cannot be diagnosed during the acute phase.
• Majority of the patients with acute HBV infection can be followed without being hospitalized (4 (5), and in patients without HBV DNA suppression even having the peak of serum ALT and AST levels (expert opinion) (5).
• A differential diagnosis should be determined differentiate the patients with acute HBV infection and patients with an exacerbation of CHB. Acute exacerbation can happen following immunosuppressive treatment during the course of chronic HBV infection (especially in patients with HBeAg-negative chronic HBV).
V-TREATMENT OF FULMINANT HEPATITIS B
• HBV-induced acute liver failure (ALF) is an uncommon condition in which rapid deterioration of liver function results in jaundice and coagulopathy, and alteration in the mental status (encephalopathy) of a previously healthy individual.
• ALF patients should be transferred to liver transplantation (LT) center and followed in an intensive care unit. The mortality rate of ALF is high if LT cannot be performed (6) (7) (8) . 
VI-MANAGEMENT OF INACTIVE

VII-TREATMENT OF CHB INFECTION IN DIFFERENT PHASES OF DISEASE
Chronic HBV infection is a dynamic process and not all patients with chronic HBV infection have CHB. The natural course of a chronic HBV infection can be classified into five phases based on biochemical, serological, and histological evaluations. The phases of a chronic HBV infection are not sequential, and some patients fall into an indeterminate area, and each treatment needs to be individualized. • HBeAg-positive patients with younger age (<30 years), normal ALT levels, high HBV DNA levels, no significant liver damage, no family history of HCC or cirrhosis should be followed-up within 3-6-month intervals.
A. Patients Who Should Be Treated Immediately
C2. Inactive HBV carriers
• Inactive HBV carriers with normal serum ALT levels should be followed up every three months during the first year, every 6-12 months in the following years. Those patients with a low or negative serum HBV DNA should be followed up every 6-12 months.
C3. Patients with isolated Anti-HBc IgG positivity
• Isolated anti-HBc IgG positivity is defined based on serological results (HBsAg negative, anti-HBs-negative and Anti-HBc-positive). It is more commonly seen in HIV or HCV co-infected patients, in immunocompromised patients, in pregnancy, in dialysis patients and in drug injection users.
• In such cases, a single dose of HBV vaccine should initially be applied. If the antibody response is not occurred (anti-HBs positivity), serum HBV DNA level should be ordered. If the HBV DNA is detectable, the management of those patients is as same as the management of CHB patients.
C4. Occult HBV Infection
• HBsAg-negative patients with low levels of HBV DNA (<200 IU/mL). • The most of these patients have positive anti-HBc IgG antibody.
• Some patients have negative for all HBV serological markers • Patients can disseminate the virus during donation.
• The gold standard diagnostic method is documented the presence of HBV DNA in the liver tissue. However, serum HBV DNA assay is recommended for the diagnosis.
• Patients with occult HBV infection should be evaluated as well as CHB patients.
VIII-INDICATIONS FOR TREATMENT OF CHB
The indications for treatment are the same for both HBeAgpositive and -negative CHB patients and are based on the following 3 criteria:
• Serum HBV DNA level • Serum ALT level • Severity of liver disease
A. Treatment of Patients without Cirrhosis
For patients with serum HBV DNA levels >2000 IU/mL and fulfilling the following criteria's, treatment should be decided based on liver biopsy and/or non-invasive methods. Decompensated cirrhotic patients should be immediately treated. Biopsy is not necessary.
IX-EXPECTED END-POINTS AFTER TREATMENT
The main objective of HBV treatment is to prevent disease progression to cirrhosis, the development of decompensation and HCC, to improve survival and the quality of life as a result of suppression of HBV replication. efficacies of these drugs have been evaluated with previous randomized controlled trials (1, 3, 9, 11, 13, 20) . Baseline serum HBV DNA and serum ALT level, HBeAg status and the genotype of the virus are of utmost importance in the treatment success and the choice of antiviral agent to be used.
A. Use of Pegylated Interferons
• PegIFNα therapy can be considered as an initial treatment approach for HBeAg-positive CHB patients, with a low baseline HBV DNA level (<7 log IU/mL), for patients infected with genotypes A and B, for patients with a high HAI and for patients with a high baseline serum ALT level (three times more than the ULN). The success rate for Peg-IFNα treatment is highest in patients infected with genotype A and lowest in patients infected with genotype D (HBeAg seroconversion 46% and 24% respectively, HBsAg loss 13% and 2% respectively) (21, 22) . PegIFNα should not be given to patients who have normal ALT or HBV DNA of >10 9 IU/mL (22) .
B. Use of Oral Antivirals
• Entecavir, TDF and tenofovir alafenamide (TAF) are currently recommended as first-line monotherapy in the treatment of CHB. TAF is an approved antiviral drug but it does not currently have a license in Turkey.
• Several factors including low baseline serum HBV DNA level, high serum ALT level and high necroinflammatory activity affect the success of the treatment response (23).
XI-TREATMENT CHOICE AND DURATION OF TREATMENT IN CHB INFECTION
A. CHB Patients without Cirrhosis
All CHB patients, as defined by an HBV DNA ≥2000 IU/mL, serum ALT levels>ULN or normal, and/or at least moderate liver necroinflammation (HAI≥6) or the presence of fibrosis (≥2), should be treated with either oral antiviral agents or PegIFNα. 
D. Treatment Doses
• Treatment doses should be adjusted based on the package insert information provided for each drug.
E. Treatment Duration
• Oral antiviral treatment should be continued indefinitely in compensated or decompensated cirrhotic patients.
• NAs therapy does not usually achieve HBV eradication.
The ultimate goal of effective NA therapy is HBsAg loss followed by a seroconversion to anti-HBs.
• NAs treatment can be discontinued in HBeAg-positive CHB patients if they achieve HBeAg seroconversion to anti-HBe and reach undetectable HBV DNA level and have completed at least 12 months of consolidation therapy.
• Nucleos(t)ide analogues treatment should not be discontinued in HBeAg-negative CHB patients before HBsAg loss with/without anti-HBs seroconversion.
• Treatment duration for PegIFNα is 48 weeks. Treatment response in HBeAg-negative patients should be evaluated at 12 th weeks of treatment. Treatment should be discontinued if a combination of <2 log reduction in serum HBV DNA levels and no decrease in HBsAg titer compared to baseline, and switched to NAs treatment. 
XII-MONITORIZATION DURING TREATMENT AND FOLLOW-UP
A. Patients Using PegIFNα (1,21,22):
• A CBC and liver injury tests should be performed at the end of the first week of the treatment, first month, third month and every three months thereafter.
• Serum HBV DNA levels should be assayed every 3-6 months throughout the treatment, at the end of the treatment and every six months after the discontinuation of treatment.
B. Patients Using NAs (1,11,18):
• Serum ALT levels should be performed every 3-months during the treatment.
• Serum HBV DNA levels should be assayed every 3-6 months.
• After stopping the treatment, serum ALT levels should be performed once a month for three months and serum HBV DNA levels should be assayed at 3 months. After 3 months, serum ALT levels should be performed every 3-6 month intervals and serum HBV DNA levels should be assayed every 6 month intervals.
XIII-TREATMENT RESPONSES
Treatment response can be divided into biochemical, virological and histological responses (Table 2) (1,18).
XIV-DEFINITION AND MANAGEMENT OF ANTIVIRAL RESIS-TANCE DURING CHB TREATMENT
The definition of antiviral resistance is given in Table 3 (1,19,27,28). Patients should be tested for genotypic resistance when a virological breakthrough is detected. Antiviral resistance testing is not recommended for treatment naïve cases. (19) .
A. Signs of Antiviral Resistance (1,27,28):
1. An increase in the HBV DNA level of more than >1log 10 IU/ mL when compared to the nadir HBV DNA level on therapy 2. An increase in the serum ALT level on therapy 3. Clinical deterioration and the development of progressive liver disease as a result of a serious hepatic exacerbation. serum ALT levels of >5 XULN because of the possibility of a spontaneous HBeAg seroconversion. These patients should be followed up for at least 3-6 months. 2. Refrain from using consecutive antiviral therapies 3. Increase the treatment compliance 4. Drugs that have similar resistance profiles should not be co-administered. 5. Treatment should be initiated with the most potent antiviral drug or antiviral drug combination 6. NAs with a high genetic barrier to resistance should be started (29, 30) Poor compliance is the main cause of NAs treatment failure (1, 18, 28) . Resistance mutation analysis testing should be performed to differentiate antiviral resistance from patient noncompliance (1,28 Cross resistance is an important issue in patients who are on NAs treatment. There are cross resistances between LMV, ETV and TBV. A181T/V is an ADV resistance mutation. However, in vitro studies have shown that the presence of this mutation also decreases the response to LMV. N236T is an ADV resistance mutation. It has been reported N236T mutation is caused in an ineffective viral suppression in patients, who treated with TDF (32).
During emergence of resistance mutation, treatment decisions should be made according to cross resistance data (Table 4) . A different NA treatment that does not have to show cross resistance should be started or added to the existing treatment (Table 5) (1,16,18,19,33,34 ).
XV-MANAGEMENT OF NON-RESPONSIVE PATIENTS (WITHOUT RESISTANCE)
Treatment adherence should be investigated. If treatment adherence is not cause, a switch to a new drug should be considered (1, 19) .
A. Non-responders to PeGIFN:
• If there are less than 2 logs of a decrease in HBV DNA level and 1 log of a decrease in HBsAg in the 12th week of treatment, the treatment should be stopped. If HBsAg titers cannot be measured, the decision to stop the treatment should be based on HBV DNA titer.
• In such cases treatment should be continued with ETV or TDF.
B. Non-responders to NAs:
• The following recommendations are considered in primary non-responder patients (<1log 10 IU/mL decrease in HBV DNA level at week 12 of NAs treatment) -If the drug is TBV or LMV, a switch to TDF or ETV -If the drug is ETV, a switch to TDF -If the drug is TDF, a switch to ETV • If HBV DNA decrease is >1 log 10 but at the same level in at least two consecutive measurements after 24 weeks, the resistance mutation testing should be performed. If the resistance mutation is not detected, a combination treatment or a switch to other potent oral antiviral drug is recommended.
XVI-MANAGEMENT OF PATIENTS WHOM DISCONTINUED ANTIVIRAL TREATMENT FOR SOME OTHER REASONS
Patients should be reevaluated. The treatment can be re-started with the same drug or started a different potent antiviral agent (35) . Potent antiviral treatment should immediately be re-started in cirrhotic patients.
XVII-THE ROLE OF COMBINATION TREATMENT IN CHB INFECTION
Pegylated interferon and oral antiviral agent combination treatment or a combination therapy with two oral antiviral agents is not recommended for treatment-naïve CHB patients. (13, (36) (37) (38) .
XVIII-COST EFFECTIVENESS OF CHB TREATMENT
Chronic HBV infection may lead to end-stage liver disease, hepatic decompensation and HCC. Antiviral therapy has achieved 
XIX-MANAGEMENT OF DIALYSIS AND RENAL TRANSPLANT PATIENTS
Entecavir is the preferred option for NA-naïve dialysis patients. TDF treatment may be considered in patients with LMV-resistant. PegIFN treatment is not recommended because of weak tolerance. Treatment dose should be adjusted according to GFR values (Table 6 ) (18, (42) (43) (44) (45) (46) (47) .
All HBsAg positive renal transplant recipients should receive antiviral prophylaxis or treatment. ETV is preferred for NA naïve patients. TDF may be considered only for patients with NA resistance. NA prophylaxis or treatment should be long-term continued. Treatment dose should be adjusted according to GFR values.
For patients who are only anti-HBc antibody positive, serum ALT and HBV DNA levels should be monitored at six-month intervals. NAs treatment should be started when serum HBV DNA is detectable, based on the above recommendations.
For transplant recipients, who have not received any antiviral treatment, antiviral treatment should be considered based on serum HBV DNA level and liver histology findings. PegIFN therapy is contraindicated in renal transplanted patients because of the risk of rejection (46) (47) (48) .
XX-TREATMENT OF CHB PATIENTS WHO ARE LIVER TRANSPLANT CANDIDATE
The approach should be similar with those of decompensated cirrhotic patients. ETV and TDF treatment should be preferred.
XXI-HBV PROPHYLAXIS AND TREATMENT AFTER LIVER TRANSPLANTATION
Pre-transplant serum HBV DNA level is an independent risk factor for HBV reactivation after LT. Treatment with a combination of NAs, either ETV or TDF, and hepatitis B immunoglobulin (HBIG) has dramatically reduced HBV recurrence and improved the clinical outcome after LT.
Hepatitis B immunoglobulin treatment doses and combination treatment protocols may differ among LT centers. HBIG has usually been administered for the maintenance of anti-HBs levels between 50 IU/L and 100 IU/L. However, the optimal dose and duration of HBIG use and optimal anti-HBs titer is still unclear (47) (48) (49) (50) (51) (52) (53) (54) (55) .
Nephrotoxicity should be closely monitored in transplant recipients receiving calcineurin inhibitors and NAs.
Treatment of HBV Reactivation: Previous prophylactic treatments and the presence of HBV mutants have an effect on treatment decision in recipients with HBV reactivation. ETV and TDF should be preferred. PegIFN treatment should not be used because of its low efficacy and its serious adverse effects (47) (48) (49) (50) (51) (52) (53) (54) (55) .
Recipients who, did not have HBV experience had donation from anti-HBc positive donor, should be received antiviral prophylaxis with ETV or TDF. Entecavir or TDF should be started as a treatment or as a prophylaxis. The prophylaxis with potent NAs should continue for at least 12-18 months after discontinuation of the chemo/ immunosuppressive therapy. CHB patients should be treated with NAs similarly to the immunocompetent patients.
The risk of HBV reactivation in HBV-experienced patients varies widely. If these subjects are viremic, they should be treated similarly to HBsAg-positive patients. If these subjects need to be treated with rituximab or other monoclonal antibodies, or those undergoing allogeneic stem cell transplantation, antiviral prophylaxis is recommended. Pre-emptive therapy is generally recommended in patients with moderate or low risk of HBV reactivation, Serum HBVDNA levels should be screened every three months during and after chemo/immunosuppressive therapy. Potent NA treatment should be recommended when HBV DNA is detectable (13, (56) (57) (58) .
XXIII-TREATMENT OF HBV AND HCV CO-INFECTED PATIENTS
As a general principle, antiviral treatment should be directed at the virus, which is at the replicative phase (1,11).
There is a potential risk of HBV reactivation during or after direct-acting antivirals (DAAs) therapy. HBsAg-positive patients undergoing DAA therapy should be considered for concomitant NA prophylaxis until 12-week after DAA treatment in order to prevent HBV reactivation. In HBsAg-negative and anti-HBc IgG-positive patients serum ALT and HBV DNA levels should be monitored for HBV reactivation during DAA therapy (13) .
XXIV-TREATMENT OF HBV AND HIV CO-INFECTED PATIENTS
Serological markers for HBV should be evaluated before administering antiretroviral treatment for HIV infection. In HBsAgpositive patients, HBV DNA should be quantified. In co-infected patients, both HIV and HBV should be treated. Emtricitabine, LMV, ETV and TDF are effective in the treatment of both HIV and HBV infections, therefore these agents should be preferred in the combination regimens. TDF+Emtricitabine as nucleoside reverse transcriptase inhibitors should be preferred. ETV can be added to the ART regimen if TDF is not used. LAM, Emtricitabine or TBV and ART combination treatment is an alternative treatment regimen. Discontinuation TDF-containing ART should be avoided in co-infected patients because of the high risk of severe hepatitis flares and decompensation due to HBV reactivation (11, 18) . PegIFN or TBV can be used in patients with a CD4 of >500/mm 3 , but these two agents are not effective against HIV.
Drug toxicity should be closely monitored during treatment. Antiviral monotherapy for HBV can cause HIV resistance mutations.
XXV-TREATMENT OF CHB DURING PREGNANCY AND AFTER LABOR
If the mothers have high levels of HBV viremia and positive HBeAg status, perinatal transmission might be happened despite immunoprophylaxis against HBV. Administration of antiviral treatment in the 3rd trimester reduces the viral load of the mother and risk of transmission. The combination of HBIG and HBV vaccination reduces the rate of perinatal transmission.
In HBV-infected pregnant women, serum aminotransferases and HBV DNA levels should be monitored. If serum HBV DNA level is >200,000/IU/mL, antiviral treatment should be recommended during 24-28 weeks of pregnancy. If serum HBV DNA level is <200,000 IU/mL, antiviral treatment should be recommended in mothers, who had baby transmission in the first pregnancy. TDF prophylaxis is the preferred in this setting during the last trimester of pregnancy.
Patient who gets pregnant while receiving an antiviral treatment, a switching to TDF is recommended. (11, 18, (59) (60) (61) (62) .
The duration of TDF prophylaxis is not known very well. It can be stop at delivery or within the first three months after delivery. The mothers should be followed-up with serial serum ALT levels every 3-6 months.
Chronic hepatitis B pregnant women should be treat as well as non-pregnant CHB patients.
Caesarean delivery is not recommended in order to prevent mother to baby HBV transmission.
The safety of antiviral therapy during lactation is uncertain. Breast feeding may not be considered a contraindication in HBsAg-positive mothers, even HBsAg can be detected in breast milk. In fact, TDF concentrations in breast milk have been reported but its bioavailability is limited (13, (63) (64) (65) .
Individuals with isolated anti-HBc positivity, who live in low endemic regions have should be vaccinated with routine vaccination schemes (2) . However, occult HBV infection should be investigated.
The society should be informed and awaked of the importance of HBV infection, HBV transmission routes and prevention of disease (2) .
Screening for HBV markers in the first trimester of pregnancy is strongly recommended in all women of childbearing age (2).
XXVII-HBV VACCINATION
The HBV vaccine should be administered intramuscularly at 0, 1 and 6 or at 0, 1, 2 and 12 months. A vaccination program is started with one brand of vaccine, and continued with another brand.
Antibody response at the end of vaccination scheme should be controlled in individuals, who have a high HBV transmission risk. No rapel dose is necessary if patients have anti-HBs titer >10 IU/mL.
The authors declare no conflicts of interest; no financial support was received for the conduct of this study.
